New aspect of the synergistic antibacterial action of ampicillin and gentamicin.
A new aspect in the action of ampicillin and gentamicin was detected in Enterococcus faecalis. Reactive oxygen species (ROS) increased in sensitive strains during treatment with each antibiotic up to a certain concentration of antibiotic, above which ROS diminished as a consequence of oxidative stress. Tiron, a scavenger of the superoxide anion O(2)(-), counteracted the effect of the generated ROS. The oxidative stress was a consequence of an increase in ROS in the cytoplasm of bacteria, as observed by the nitroblue tetrazolium reaction. The viability of sensitive strains was significantly reduced at concentrations of antibiotics that increased the ROS, and this increment was parallel to the bactericidal effect. Sensitive E. faecalis strains showed an immediate increase of ATP in the presence of both antibiotics, thus an energy-dependent process had been triggered, indicating a bacterial reaction against the stress. The combination of both antibiotics augmented the effect of ROS, which helps to explain the synergism between ampicillin and gentamicin.